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1.  Introduction

Anthurium (Anthurium andraeanum Lind.) belonging to the 
Araceae family is a renowned and prized flower due to unique 
appearance of its inflorescence. It is one of the leading com-
mercial tropical flowers of the world being highly valued in 
temperate countries (Pizano, 2005). Globally it is one of the 
top ten cultivated and exported cut flower species (Satya and 
Maitra, 2007). Conventional propagation of anthurium depends 
primarily on vegetative propagation and seed propagation. 
While vegetative propagation through sucker is slow, seed 
propagation produces heterogeneous progenies, deteriorating 
the quality of the flower (Viegas et al., 2007).  In-vitro micro-
propagation provides a suitable solution to increase the number 
of plants within a short period keeping the homogeneity of the 
population intact. Micropropagation of Anthurium is routinely 
used in European countries and virtually all potted Anthurium 

in the international market is produced by tissue culture (Maria 
et al., 2010). Although Anthurium is an important cut flower 
of India having high export potential, the export of this flower 
is limited primarily due to non-availability of quality plant-
ing genotypes. Micropropagation through axillary bud is an 
effective method for producing virus free plantlets. Although 
Anthurium has been produced by using axillary bud as explants 
by Kunisaki (1980), further progress in this direction has been 
limited. Keeping the facts in view, in this experiment, attempts 
have been made to develop suitable production protocol for 
micropropagation of an Indian Anthurium cultivar (Local Pink) 
using axillary buds as explants.

2.  Materials and Methods

Axillary bud explants of Anthurium andraeanum cv. Local 
Pink were collected from the greenhouse. The plant parts 
were washed in running tap water for 15 minutes. Surface 
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decontamination of the explants consisted of treatment with 
Carbendazim (2 g l-1) for 30 minutes and passage through 
5% (v/v) Teepol, a commercial detergent for 10 minutes. The 
explants were cut into the desired length followed by soaking 
in 70% ethanol for 1 minute and washing in sterile distilled 
water for  3-4 times. Finally, the explants were treated with 
0.1% (w/v) HgCl2 for 7 minutes. After dipping in sterile distilled 
water for 5-6 minutes, axillary bud explants (0.3-0.5 cm) were 
dissected out, rinsed in sterile distilled water for several times 
and blotted on sterile filter paper discs before planting them 
vertically on semi-solid growing medium. The basal culture 
media were Murashige and Skoog (1962) nutrient medium 
either in full strength or half strength with 15% (v/v) coconut 
water as organic supplement, containing 0.8% (w/v) agar and 
varied concentrations and combinations of BAP (Benzyl 
Aminopurine) and NAA (α-Naphthalene Acetic Acid).  Micro-
shoots were transferred into rooting medium containing IBA 
(Indole-3-Butyric Acid) and NAA in different concentrations. 
The composition of different growing and rooting media along 
with notations are presented in Table 1. 
The pH of the medium was adjusted to 5.7 before adding 
agar and sucrose and autoclaved at 121oC for 15 minutes. The 
cultures were maintained in a culture room at 23±2oC under 
white fluorescent tube lamps (40 w, 220 V) providing a light 
intensity of 2000 lux under a 16 h: 8 h, light: dark period at a 
relative humidity of 50-60%. Each replication consisted of 15 
explants. Collected data regarding percentages were converted 

following arc-sine transformation procedure. For statistical 
significance testing, ANOVA following Completely Randomized 
Design (CRD) was adopted with 13 different growing media. 
Each treatment was replicated thrice. For testing of significance 
of rooting trials, t tests were adopted. After development of 
complete plantlets the culture bottles were first placed within a 
plastic bag and kept under 50% shade house for few days. The 
plantlets were then removed from bottles without hampering 
the shoot and root portion. Then thoroughly washed in running 
tap water and finally in distilled water. The plantlets were then 
soaked in a solution of Carbendazim fungicide (2 g l-1) and a 
mixture of broad-spectrum antibiotic Streptocyclin (500 ppm) 
for 10 minutes. After that the plants were wrapped by water 
soaked newspaper and then potted in sterile potting mixture. 
Potting mixture was steam sterilized by autoclaving at 15 ψ 
(psi) for 1 h. The same process of autoclaving was done for 
successive 3 days. After plantation the pots were kept within 
a box and covered by a piece of 75% agro-shade net. Plants 
were finally hardened by reducing humidity and raising the 
light intensity (Plate 1). After two months the plants with good 
root system were planted in higher pots.

3.  Results and Discussion

3.1.  Regeneration percentage
Anthurium plants were successfully regenerated from adven-
titious buds using in-vitro propagation technique (Plate 1). 
The effectiveness of different culture media on regeneration 
from adventitious buds of Anthurium in-vitro was found to be 
statistically significant in both the years and in pooled effect 
also. Results revealed that modification of the basic culture 
medium from full strength to half strength along with incorporation 
of organic growth supplements (coconut water @15 %) and 
increase in the concentration of BAP in the culture medium 
from 1.5 mg l-1 to 3 mg l-1 resulted an increase in the percent-
age of explants responded. Among the 13 growing media 
used A12 was found highly effective with an average of 84.45 
(67.30)% regeneration in-vitro from adventitious bud explants 
of anthurium followed by A11 [60.56 (51.41)%]. The other two 
media A10 and A9 performed moderately well produced 46.67 
and 41.11% regeneration of explants in-vitro, respectively. 
The culture media A0 to A8 were found inhibitory in respect 
of shoot regeneration of Anthurium from adventitious bud 
explants in-vitro (Table 2).

3.2.  Days required for proliferation of explants

The regeneration media differed significantly regarding their 
effect on days required for initiation of regeneration of Anthurium 
explants in-vitro in both the years and after pooled analysis 
too. Most delayed sign of regeneration was noticed with the 
explants cultured on A9 (39.40 days) followed by A10 (30.03 
days). A11 resulted in somewhat earlier regeneration (27.68 

Table 1: Composition of the media for in-vitro culture (mg l-1)
Notation Basal medium NAA BAP IBA
Regeneration of Anthurium
A0 MS 0.0 0.0 -
A1 MS 1.0 0.5 -
A2 MS 1.0 1.0 -
A3 MS 1.0 1.5 -
A4 MS 1.0 2.0 -
A5 MS 1.0 2.5 -
A6 MS 1.0 3.0 -
A7 ½ MS + CW (15%) v/v 1.0 0.5 -
A8 ½ MS + CW (15%) v/v 1.0 1.0 -
A9 ½ MS + CW (15%) v/v 1.0 1.5 -
A10 ½ MS + CW (15%) v/v 1.0 2.0 -
A11 ½ MS + CW (15%) v/v 1.0 2.5 -
A12 ½ MS + CW (15%) v/v 1.0 3.0 -
Rooting of Anthurium
AR1 ½ MS 1.0 - 1.0
AR2 ½ MS 1.0 - 2.0
AR3 ½ MS 1.0 - 3.0
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Plate 1: Regeneration of Anthurium in-vitro using axillary 
buds. a) Initial culture, b) Regeneration of shoots, c) Rooting 
of micro-shoots, d) Hardening and establishment

a b

dc

days) of Anthurium explants in-vitro (Table 2). Axillary bud 
explants of Anthurium showed earliest regeneration when 
cultured on A12 (25.30 days). The explants cultured on A0-A8 
showed hardly any sign of proliferation and proved inhibitory 
to act as a proliferating culture medium for Anthurium.

3.3.  Number of shoots and leaves culture-1

The effect of different culture media on the number of shoots 
per culture of Anthurium was found to be statistically significant 
after the data had been analyzed for both the years and when 
pooled. Culture media A12 produced the highest number of 
shoots/explant (4.23) followed by A11 (2.90). Culture medium 
A9 proved least effective regarding the shoot production of 
Anthurium (1.57 shoots culture-1). Culture media A0-A8 were 
found inhibitory for the shoot production of explants (Table 
3). The pooled effect showed the culture media A12 produced 
highest number of leaves per culture (3.7) and A9 produced 
lowest number of leaves per culture (2.7). Culture media A0-A8 
showed hardly any response regarding the leaf production on 
axillary bud explants of Anthurium (Table 3). 

3.4.  Percentage of shoots rooted  

Three different rooting media were tried for rooting of Anthu-
rium in-vitro. Culture medium AR3 reported best root induc-
tion in regenerated Anthurium micro-shoots in-vitro [81.33 
(65.45)%; 86.67 (69.29)% and 84.00 (67.37)% explants pro-
duced roots in-vitro in the first year, second year and in pooled 
effect respectively]. Rooting medium AR2 showed moderate 
effect. But the performance of AR1 as a rooting medium for 
Anthurium was proved inhibitory in all cases (Table 4).

3.5.  Days required for rooting 

Rooting media had profound and significant influence on the 
time period requirement for rooting of Anthurium micro-shoots 

000037

Table 2: Effect of culture media on the proliferation of Anthurium (cv. Local Pink) in-vitro from axillary bud explants

Media Percentage of explants responded Days required for proliferation
1st year 2nd year Pooled 1st year 2nd year Pooled

A0 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A1 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A2 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A3 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A4 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A5 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A6 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A7 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A8 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
A9 40.00 (39.49) 42.22 (40.80) 41.11 (40.15) 39.00 39.80 39.40
A10 50.00 (45.29) 43.33 (41.45) 46.67 (43.37) 29.40 30.67 30.03
A11 63.33 (53.04) 57.78 (49.77) 60.56 (51.41) 27.27 28.10 27.68
A12 85.56 (68.10) 83.34 (66.49) 84.45 (67.30) 25.47 25.13 25.30
SEm± 0.97 0.92 0.67 0.51 0.74 0.45
CD (p=0.05) 2.81 2.66 1.92 1.54 2.22 1.30
Figures in the parentheses are the arc-sine transformed values
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in-vitro. Half strength MS medium when supplemented with 
NAA (1 mg l-1) and IBA (2 mg l-1) [AR2] insisted the shoots to 
strike roots earlier (39.27±4.43; 38.93±3.03 and 39.10±2.58 
days in the first year, second year and in pooled effect, respec-
tively) than the medium containing NAA (1 mg l-1) and IBA (3 
mg l-1) [AR3] (43.67±4.33; 41.67±3.61 and 42.67±3.04 days in 
the first year, second year and in pooled effect respectively). 
On the other hand rooting medium AR1 proved inhibitory for 
rooting of Anthurium micro-shoots (Table 4). Direct shoot 
regeneration was possible from axillary buds in Anthurium 
andraeanum because of meristematic tissues and immature 
organs are invariably morphogenetically more plastic towards 
regeneration under in-vitro conditions than the mature tis-
sues or organs (Tisserat, 1985). Growth regulators as a name 
implied regulate and co-ordinate processes which lead to the 
normal development of the cells and affect differentiation 
of tissues and cells as well as secondary metabolism, while 
specific cell or tissues in plants produce auxin and cytokinin 
which are then transported to their sites of action to control 
growth and development. It has to be noted that all cells may 
not produce these compounds. In fact, a majority of plant parts 
when excised and placed in tissue culture medium require an 
exogenous supply of auxin or cytokinin for growth and cell 
division. 

The difference between tissues in different culture medium 

tion. Substantial improvement of plantlet regeneration has been 
observed by the addition of coconut water (15% v/v). It has been 
reported that coconut water contains cytokinin like substances 
along with liquid endosperm and some of them could induce 
phenomenon of totipotency. Teng (1997) also received better 
regeneration of anthurium by using coconut water in the culture 
media. In the present investigation auxin had been added to the 
medium in order to induce successful shoot formation from 
explants. The nutrient media have also been supplemented with 
various concentrations of cytokinins in addition to auxin for 
direct regeneration as pointed out in the results. Direct shoot 
formation from explants of A. andraeanum was possible with 
addition of NAA (1 mg l-1). The beneficial effects of this auxin 
have been experienced by other workers (Pierik et al., 1975; 

in terms of their behavior in-vitro lies in the level of auxin or 
cytokinins that is required for their growth. Optimization of 
such level is always helpful (Sreelatha et al., 1998). In case of 
Anthurium modification of basal medium resulted satisfactory 
regeneration than the original composition of basal medium. 
BAP was used as cytokinin along with NAA. Regeneration 
was only found when concentration of BAP exceeded 1.5 mg 
l-1 The most satisfactory results regarding earliness in shoot 
production, number of shoots per culture, number of leaves per 
culture and percentage of explant regeneration was obtained 
when 3 mg l-1 BAP along with 1 mg l-1 NAA was used in a half 
strength MS medium. Montes et al. (2004) also reported the 
effectiveness of BAP in micropropagation of Anthurium. Full 
strength MS medium was found inhibitory for shoot regenera-
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Table 3: Effect of culture media on the shoot and leaf produc-
tion of Anthurium in-vitro from axillary bud explants
Media Number  of shoots 

regenerated culture-1

Number of  leaves 
culture-1 at the time 

of first transfer
1st 

year
2nd 

year
Pooled 1st 

year
2nd 

year
Pooled 

A0 - - - - - -
A1 - - - - - -
A2 - - - - - -
A3 - - - - - -
A4 - - - - - -
A5 - - - - - -
A6 - - - - - -
A7 - - - - - -
A8 - - - - - -
A9 1.47 1.67 1.57 2.60 2.80 2.70
A10 2.27 2.27 2.27 3.20 3.60 3.40
A11 2.60 3.20 2.90 3.60 3.40 3.50
A12 4.13 4.33 4.23 3.80 3.60 3.70
SEm± 0.15 0.14 0.10 0.27 0.23 0.18
CD (p=0.05) 0.45 0.42 0.30 0.82 0.70 0.52

Table 4: Effect of culture media on the root production of Anthurium micro-shoots in-vitro 
Treatment % of explants rooted Days required for rooting

1st year 2nd year Pooled 1st year 2nd year Pooled
AR1 0.00 (4.05) 0.00 (4.05) 0.00 (4.05) - - -
AR2 54.66 (48.07±6.32) 54.67 (48.00±3.82) 54.67 (48.04±3.65) 39.27±4.43 38.93±3.02 39.10±2.58
AR3 81.33 (65.45±6.78) 86.67 (69.29±3.76) 84.00 (67.37±3.00) 43.67±4.33 41.67±3.61 42.67±3.04
T Val. (Tab) 2.306 2.306 2.306 2.048 2.048 2.048
T Val. (Cal) 4.20 8.88 9.19 2.75 2.26 3.48
Figures in the parentheses are the arc-sine transformed values with standard deviations
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Pierik, 1976; Del-Rosario, 1990; Hamidah et al., 1994). More 
rapid and consistent rooting was achieved by isolating shoots 
followed by transferring them to a special rooting medium. 
For this purpose modified form of MS medium (½ strength) 
was used for A. andraeanum along with NAA (1 mg l-1) and 
IBA (1-3 mg l-1). Among the all other combinations ½ MS 
medium supplemented with NAA (1 mg l-1) and IBA (3 mg 
l-1) was found suitable for better rooting. Geier (1986) found 
that rooting in modified MS medium without any plant growth 
regulator was quick whereas other workers suggested using 
auxin for securing good rooting in anthurium (Pierik and 
Steegmans, 1975; Eapen and Rao, 1985; Dhananjaya and 
Sulladmath, 2006). Lee et al. (2003) also noticed the positive 
effect of NAA on rooting of Anthurium.

4.  Conclusion 

½ MS medium when supplemented with coconut water (15% 
v/v), NAA (1 mg l-1) and BAP (3 mg l-1) produced highest 
regeneration percentage, earlier proliferation, highest number of 
shoots and leaves per culture when axillary buds were used as 
explant. Hence this medium can be used for shoot regeneration 
of anthurium from axillary bud explants.  Micro-shoots when 
cultured on ½ MS medium supplemented with NAA (1 mg 
l-1) and IBA (3 mg l-1) generated better rooting. The present 
experiment thus provides a suitable method of production of 
plantlets of Anthurium andraeanum cv. Local Pink through 
in-vitro regeneration. It is expected that this protocol will be 
helpful in micropropagation of Indian Anthurium varieties 
through axillary bud.  
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